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(54) OPTICAL FIBER AMPLIFIER 

ill) 5-7036 (A) (43) 14.1.1993 (19) JP 

(21) Appl. No, 3-156692 (22) 27.6.1991 

(71) MITSUBISHI CABLE IND LTEHD (72) MINORU Y0SHIDA(3) 
(51) Int. CP. H01S3/094.G02B6/00,G02F1/35,H01S3/07,H01S3/106 



PURPOSE: To eliminate the influence of trailing components of pumping light 
upon signal light center wavelength, and improve noise characteristics in the 
signal light after amplification. 

CONSTITUTION: An optical fiber 4 for signal light incidence and an optical 
fiber 8 for pumping light incidence from a pumping light source 6 are coupled 
by an optical coupler 10. A rare earth doped fiber 4 is connected with the 
downstream side of the optical coupler 10. A bandpass filter 18 for passing 
only the signal light wavelength components is connected with the downstream 
side of the fiber 14. A wavelength selection filter 22 is interposed between 
the pumping light source 6 and the optical coupler 10, i.e., in the middle part 
of the optical fiber 8 for pumping light incidence. The wavelength selection 
filter 22 has filter characteristics for cutting off the components in the vicinity 
of signal light center wavelength and passing the pumping light wavelength 
components. 



(54) OPTICAL FIBER AMPLIFIER 

(11) 5-7037 (A) (43) 14.1.1993 (19) JP 
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(71) MITSUBISHI CABLE IND LTEKD (72) HIROYUKI TANAKA(4) 
(51) Int. CP. H01S3/094,G02B6/00,G02B6/16,G02F1/35.H01S3/07,H01S3/106 



PURPOSE: To reduce connection loss caused by sharp changes of mod field diame- 
ter and specific refractive index difference when amplification characteristics 
are improved by high NA rare earth doped fiber. 

CONSTITUTION: A mode field converter 20 is interposed at least between a 
standard fiber 4 on the side of an optical coupler 10 and a rare earth doped 
fiber 12. The mode field diameter and the specific refractive index difference 
of the mode field converter 20 continuously change. The above parameters 
coincide with those of the standard fiber 4 at the incidence end, and coincide 
with those of the rare earth doped fiber 12 at the radiation end. Thereby amplifi- 
cation characteristics of the total optical fiber amplifier by high NA rare earth 
dopoed fiber 12 can be surely improved. 
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(11) 5-7038 (A) (43) 14.1.1993 (19) JP 
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(71) MITSUBISHI CABLE IND LTD(l) (72) MINORU Y0SHIDA(3) 
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PURPOSE: To increase the gain and the output of signal light and prevent the 
damage of a pumping light source. 

CONSTITUTION: Pumping light introduced from a pumping light source 6 via 
a pumping light transmission system 30, and signal light frorn an optical fiber 
4 for signal light incidence are coupled by using an optical coupler 14, and 
introduced into a fiber 18 doped with rare earth (Er) elements. The signal light 
is amplified, and only the amplified signal light is made to pass a band-pass 
filter 22. A wavelength selection filter 26 is interposed in the pumping light 
transmission system 30, and cuts off the amplified signal light returning from 
the fiber 18. Thereby said light is prevented from being again reflected toward 
the fiber 18 side, laser from being again reflected pumping light source 6 (laser 
diode LD chip) is protected from burnout. Hence high gain and high output 
of signal light, and reliability improvement and long life operation of the 
pumping light source can be realized. 
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